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A  Novel  Temperature  Measurement 
Approach  for  a  High  Pressure  DBD  Using 
Diode  Laser  Spectroscopy 
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of  physical  scalability  to  large  area  discharges. 


Gas  Parameters  of  Interest 
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Optical  and  Electrical  Diagnostics 
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TDLAS  is  used  to  measure  both  1sR  and  ' Is » araon  metastable  (Arm^  populations. 


Electrical  and  Optical  Measurements 
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750  nm  Emission: 

•  Quench-corrected  750  and  751  nm  emission  is  volume  averaged 

•  Permits  estimates  of  the  2p1(  2p5  level  excitation  rates 

•  Time-integrated  emission  scales  with  peak  Arm  column  densities 


Previous  work7  using  short-puise  excitation  suggested  that  the  peak 
quench-corrected6  PMT  signal  scales  with  Ar"1  column  densities 
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6Sadeghi  N.,  SetserD.W.,  Francis  A.,  Czametzki  U„  and  DCbele  H.F.,  J  Chem  Phys  115  (7),  3144  (2001). 

7  Leiweke  R.J.,  Ganguly,  B.N.,  58th  Gaseous  Electronics  Conference,  October  15-18,  San  Jose,  CA  (2005). 


Applied  Voltage  Pulse  Shaping  Results 

(300  Torr) 
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Pressure  Scaling  of  DBD  Operation 
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Picture  of  DBD  Layout 


TDLAS  Approach 


pH  PhPh 
<N  <N<N 


o 

A>  CkCkfr 


<N* (S  (N  tN^YY^^  uy* £ 


/*  X 


£  <H 

o 

£  c: 

O  LU 

sL  «o 

^  0 

-  "O 
©  £ 

£  ^ 

«  £ 


<o  +j 

o  >< 

©  £ 


9  S 


c 

0 

c  ° 
0  <* 
O  N 

CO  5 

.©  CD 

•’t:  o 

g°? 


«o  C 

<o 

SI 

C  W 

0  P 

<o  ■=: 

co  2. 

T—  O* 

~  o 
€  0 
o  0 

CQ  X3 


0^0 
cn  <N  <N 


o  o 


y\9  4XSi3ug 


0  0 
CD  CD 

o  o 

x 

o  LO 

ll 

<  < 

£  £ 

c  c 

t™  CD 

cm  r^ 

^  co 

csi  c\i 
h-  h» 
h-  h- 

■*-»  +-± 
0  0 

to  m 

0  0 

t  t 

CM  f" 

Q.  Q- 
CM  CM 


£  £ 

65  bQ 

CM  C* 

a  O, 

<N  rM 

bD  bD  in 


X*  X" 

Pi  Cu 

CM  <N 

<  < 

II 

ro  *n 

co  co 

pf  PQ 


*  X 

r  co  i  co 

f  x 

<N 


10 
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TDLAS  Transmission  Profiles 
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Column  Density  Estimation 
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v0  a  =  Absorption  center  frequency  (GHz) 

(pa(v0>a)  =  Normalized  absorber  lineshape  function  evaluated  at  v0  a  (GHz*1) 
wv  =  Voigt  full-width  at  half  maximum  (FWHM)  (GHz) 
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Long  pulse  DBD  operation  may  be  attractive  alternative  to  the  short  pulse  due  to 
lower  external  electrical  circuitry  cost,  complexity,  and  scalability  of  the  DBD  to 
higher  deposited  power  and  physical  scalability  to  larger  surface  area  discharges. 


